INTRODUCTION
A remarkable sexual dimorphism in crabs can be found among the representatives of the genus Uca Leach, 1814. Therein, females present both chelipeds small and symmetric, while males exhibit one cheliped (on the right or left side) enlarged and morphologically distinct from the one at the opposite side. Such major cheliped is used during agonistic and cohort displays, contributing to reproduction success and territory defence (Christy & Salmon, 1984) .
The adult size and the size at sexual maturity of certain crab species can be in£uenced by some environmental factors, such as substratum, availability and quality of food, salinity, tide exposition and the presence of other animals (von Hagen, 1987) .
The relative growth and maturity on ¢ddler crabs have been extensively studied (Miller, 1973; von Hagen, 1987) . More recently, intra-speci¢c comparative studies have been performed by Negreiros-Fransozo et al. (2003) and Benetti & Negreiros-Fransozo (2004) . These authors have found di¡erences in the largest sizes attained by crabs, in the growth pattern, and in the size at onset of sexual maturity of ¢ddler crabs. They have also inferred that information is associated with habitat features.
The ¢ddler crab Uca leptodactyla Rathbun, 1898 is a small ocypodid species that occurs in sandy environments with seawater in£uence, usually £ooded by high tide. It can be found at mangroves edges, large bays, or even at islands in open sea. Specimens of U. leptodactyla from two estuarine areas were compared with reference to their growth patterns and size at onset of sexual maturity. Substratum samples were taken to determine their grain composition and organic matter content. Sediment samples were maintained at 5008C for three hours.Their initial and ¢nal weights were registered. The organic matter content was obtained by the di¡erence between the initial weight of the sediment and its ash-free weight, which was transformed in percentage. All values obtained were compared by analysis of variance (ANOVA); a¼0.05 (Zar, 1996) . The sediment was submitted to the di¡erential sieving and the percentage of fractions obtained was classi¢ed according to the diameter of the grain in millimetres (mm) as follows: gravel 42.0 mm; very coarse sand 1.0^2.0 mm; coarse sand 0.5^1.0 mm; medium sand 0.25^0.5 mm; ¢ne sand 0.125^0.25 mm; very ¢ne sand 0.0625^0.125 mm and silt + clay 50.0625 mm.
MATERIALS AND METHODS

Studied sites
Crab analysis
Crab identi¢cation was provided by Dr Gustavo A.S. Melo from the Museu de Zoologia da Universidade de Sa‹ o Paulo (MZUSP). All specimens were measured and sexed under a stereoscope provided with a camera lucida. Only crabs in intermoult stage with complete appendages were used in this study. The measured dimensions were the following: carapace width and length (CW and CL); abdominal width (AW) and the cheliped propodus length (PL), the right for females and the major for males.
In this analysis, 345 specimens of Uca leptodactyla (186 males and 159 females) were utilized from the Indaia¤ estuary and 411 specimens (224 males and 187 females) from Ubatumirim. The allometric equation Y¼aX b (Huxley, 1950) was used to evaluate the growth pattern and the Mature I software (Somerton, 1980 ) was adopted to achieve the size at onset of sexual maturity for crabs. This procedure was performed because this software is commonly used when maturity occurs in an interval of size in which the straight lines of juveniles and adults are overcoming.
The CL was used as independent variable, because it is a dimension that shows minor variations among those related to the sexual maturity changes in U. leptodactyla. The other dimensions (CW, PL and AW) were considered as dependent variables.
The allometric constant 'b' was tested by t-test (Ho; b¼1) at a¼0.05 and the slope of the straight lines (between juveniles and adults or between two sites) was compared by analysis of covariance (ANCOVA); a¼0.05 (Zar, 1996) .
RESULTS
The sediment was composed mainly of very ¢ne and ¢ne sand, respectively in Indaia¤ and Ubatumirim, and both showed a moderated selection degree. The higher percentages of sediment organic matter content in Indaia¤ mangrove were obtained during winter and spring, while for Ubatumirim they occurred in autumn, winter and spring (ANOVA, P50.05) ( Table 1) . No signi¢cant di¡er-ences were found between both sites, when compared the same seasons (t-test, P50.05).
The size-range of the ¢ddler crab was very similar within the sites: from 2.3 to 7.4 mm of CL (5.0 AE1.29 mm) for crabs from Indaia¤ and from 2.2 to 7.5 mm of CL (5.1 AE1.17 mm) for crabs from Ubatumirim.
The relationships obtained for the relative growth in Uca leptodactyla are presented in Table 2 . Signi¢cant statistical di¡erences were found in some equations (ANCOVA; a¼0.05) comparing the values of regressions between the studied areas. Exceptions were detected in the relationships PL vs CL and AW vs CL (males). During the ¢ddler crab ontogeny the juvenile growth di¡ers from adult with respect to the allometry of each life phase (ANOVA; a¼0.05), except for the relationship PL vs CL for females from Indaia¤ . The relationship CW vs CL showed a growth pattern similar for males and juvenile females in both studied sites. The relationships that better represented the size at onset of sexual maturity for males were PL vs CL and AW vs CL for females ( Table 2) .
The size-range indicated by the software Mature I in which 50% of males from the sampled population are mature, was 4.0 to 6.0 mm of CL for Indaia¤ and 3.5 to 5.5 mm of CL Ubatumirim. In Indaia¤ , the size at onset of sexual maturity for males of U. leptodactyla was estimated at 5.3 mm of CL, being the size of the smallest mature male 4.5 mm of CL and the largest immature male 5.9 mm of CL (F¼67.11; a¼0.05). In Ubatumirim, such size was 4.6 mm of CL, being the size of the smallest mature male 3.8 mm and the largest immature male 5.3 mm (F¼89.52; a¼0.05). Thus, concerning both populations we can assume the data were best ¢tted into two distinct regressions: one for juveniles and the other for adults.
The size at onset of sexual maturity for females from both sites was investigated in ten size-classes. The software Mature I showed 4.1 mm of CL for U. leptodactyla maturity in Indaia¤ , 3.6 mm being the size of the smallest adult female and 4.7 mm the largest juvenile female of CL (F¼58.88; a¼0.05). With respect to Ubatumirim, the size at onset of sexual maturity was obtained at 4.2 mm of CL with the smallest mature female measuring 3.7 mm and the largest immature 5.2 mm of CL (F¼130.49; a¼0.05).
DISCUSSION
Estuaries are environments daily in£uenced by physical and chemical oscillations, namely tide and £uvial £oods. The similar composition of the sediment and its organic matter content in Indaia¤ and Ubatumirim sand banks are probably strongly related to their similar hydrology. Temperature, salinity, humidity, photoperiod, texture of the sediment, quantity and availability of food and bottom disturbance are factors which can alter the growth patterns and the size at onset of sexual maturity in crabs in the intertidal estuarine zone. Colpo & Negreiros-Fransozo (2003) and von Hagen (1987) , who have investigated distinct populations of ¢ddler crabs, found that growth and maturity were associated with food availability in distinct habitats. Thus, such species show a notable phenotypic plasticity concerning their growth pattern and some aspects of their life cycle, i.e. size at onset of sexual maturity and/or reproductive output. The similar size at sexual morphological maturity in Uca leptodactyla found for both populations can be a consequence of the similarity of environmental resources provided by both habitats, beyond the intrinsic features of the species.
During the brachyuran's ontogeny, alterations in the external body structure appear gradually or sometimes abruptly, mainly in the chelipeds, abdomen and pleopods. Such changes in the secondary sexual characters evidence the sexual transition from the juvenile to the adult phase. The morphological sexual maturity in U. leptodactyla showed a similar pattern compared with those obtained for other ocypodid species (Negreiros-Fransozo et al., 2003) .
The courtship behaviour of ¢ddler crabs is predominately visual. The quality and the burrow ornamentation and/or displays exhibited by males with the major cheliped are important attributes for female attraction. Larger males are, probably, best visualized by conspeci¢c females increasing their opportunity to visit their burrows and also to be chosen by them (Zucker, 1986) . Such behaviour suggests that male body size and major cheliped interfere in the intra-speci¢c competition. Consequently, when males invest energy in growth, they also tend to maximize the reproductive success of the population. Males of U. leptodactyla mature at larger sizes than females in both studied sites, probably because they invest energy to grow while females do it to produce eggs.
The similarity found in the growth pattern of U. leptodactyla and other aspects investigated here denote that these populations are regulated by environmental conditions. However, further studies including experimental schedules should be carried out to test whether di¡erent organic matter contents will produce distinct growth rates.
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